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Distribution Characteristics of Heavy Metals and Their
Environmental Geochemical Baselines in Top Soils from
Chongming Island of Shanghai City

LIU Jiu-chen, LIU Xiao-duan” , XU Qing, TANG Qi-feng
(National Research Center for Geoanalysis, Beijing 100037, China)

Abstract ; The distribution characteristics of heavy metals in surface soils of Chongming Island were studied. The
results showed that the surface soils in Chongming did not suffer from anthropogenic pollution. The environmental
geochemical baseline values for heavy metal elements of Cd, Cr, Cu, Pb, Zn and As in the surface soils of the
Chongming Island were calculated using normalization procedure and the environmental geochemical baseline
values for these heavy metal elements are 0.19, 71.97, 31.32, 24.79, 86.43, 8.34 ug/g respectively, which
consistent with Shanghai soil background values. The results also showed that normalization procedure can
effectively calculate the soil environmental geochemical baseline values of heavy metal elements and can provide
basic geochemical information for the regional economic planning and the environment evaluation.
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Fig.1 Sampling sites in Chongming Island
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Fig. 2 Geochemical maps of heavy metals in top soil from

Chongming Island study area
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Table 1  The distribution characteristics of heavy metals in top

soils from study area

. wy/(pg g ")
G Zn Cu  Ph G As
— e 0.20 100 35 35 90 15
bR 0.30 250 100 300 300 25

PRXTEE BT 0.19 8646 31.33 24.76 71.86 8.39
BIDOUR AR 0.14

MR TESEREE  0.35 294.00 93.40 80.13 147.34 15.70

62.46 20.51 17.41 56.33 4.19
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Table 2 Correlation analysis of heavy metal elements and
selected reference elements in top soils
TER LIPS
JLF Li Be Sc Y Cs Al
Cd 0.433 0.365 0.401 0.209 0.449 0.332
Cr 0.585 0.535 0.534 0.341 0.608 0. 546
Cu 0.391 0.333 0.379 0.191 0.428 0.294
Pb 0.659 0.550 0.595 0.392 0.661 0.473
As 0.717 0. 681 0.639 0.314 0.595 0.710
Zn 0.533 0.473 0.509 0.289 0.581 0.437
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Table 3  Geochemical baseline values of heavy metal elements

calculated by the normalized procedure
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ﬁjﬂ% S wy/(pg g™ )

TE Cs FHI(H TLRELE
Cd  Bgy=0.016Cy +0.050 7.08 0.19

Cr Bo=4.643C\+35.34 7.13 71.97
Cu B, =4.019Cy +0.608 7.10 31.32
Pb B, =2.416Cy+5.421 7.12 24.79
As By=1.162Cy+0.129 7.08 8.34

In B, =7.908Cy+24.65 7.10 86.43
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Table 4 Comparison of heavy metal contents in top soils with

geochemical baseline values

G wy/(pg - g7") B S RE R
TE R TN RS R (n=232)

As 8.34 8.39 15.70 4.19 103

Cd 0.19 0.19 0.35 0.14 108

Cr 71.97  71.86  96.78 56.33 19

Cu 31.32  31.33  93.40 20.51 97

Ph 24.79 24.76  80.13 17.41 82

7n 86.43 86.46 294.0 62.46 83
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Table 5  Comparison of environmental background values of
heavy metal elements in top soils with their
geochemical baseline values
wy/(pg-g™")
HiH
Cd Zn Cu Ph Cr As
HEE 0.12 8368 28.37 2535 74.88 8.76
FEA M 0.19 86.43 31.32 24.79 71.97 8.34
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